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Introduction to the Water Hub (11:20)

- Infrastructure goes digital,   Jaimie Johnson, Bryden Wood

- BIM - developing data assets in line with industry objectives,  Andrew Cowell, MWH
& Chair of BIM4Water.

- Beyond Standardisation; Automation of commodity design,     Jon Rains, Mott MacDonald

Lunch (12:30)

- Round table discussion on specific topics

- Skills and communications,   Prof Jason Underwood, University of Salford

- The future is now,   Andrew Zhao, Mott MacDonald

Feedback and wrap up (15:30)
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Network – establish network of champions

Events – compelling events that showcase best practice

Message – develop a compelling case for 

offsite manufacture

product-based delivery

standardisation

Communication – develop a multi-channel communication plan and defined terminology

Knowledge – develop an approach to capture/share knowledge and best practice

BIM – establish firm links with the BIM4Water group and work in mutual support

Water Hub – Strategic Actions
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Standards – establish industry-wide standards

Products – share products between water companies

Partnerships – opportunities for co-creation of products; factory sharing   

Water Hub – Strategic Actions (Longer term)
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JAIMIE



BIM - developing data assets in line with 
industry objectives

Andrew Cowell 

Chair BIM4Water



BIM4Water’s mission is to facilitate organisations in the water sector 
with the adoption of Building Information Modelling (BIM)……Better 
Information Management

• 4 meetings a year

• Task Groups for priority areas

• Collaborate with other groups

• Connect with BIM4Communities, UK BIM Alliance and BIM Task Group



Owner/Operator Group

BIM4Water with British Water facilitated meetings



Developing data assets in line with industry objectives

• Understanding Organisational Information Requirements

• Creating and caring for digital assets

• Moving from ‘projects and documents’ to ‘assets and data’ 
in support of service delivery

• Creating a standardised framework will benefit us all



Better Information Management is the 
Objective…………using BIM

Project

Phase

Operational

Phase

BIM ISO 19650

aligns with 

ISO 55000 and 9001



PAS 1192:3

Asset

PAS 1192:2

Project

Models

Requirements to hit

Business Targets

Acknowledgement to BSI standards Ltd

for underlying content.

Day to 

Day Ops

Long Term

Asset Man

Owner Operator

Asset Delivery Supply 

Communit

y

Information 

Management 

and Data 

Strategy

Connects Capital Delivery 
to Long Term Operations

Regulator Customer Funders

PAS1192 Information 
Management



PAS 1192:3

Asset

PAS 1192:2

Project

Models

Acknowledgement to BSI standards Ltd

for underlying content.

Day to 

Day Ops

Long Term

Asset Man

Owner Operator

Asset Delivery Supply 

Communit

y

Regulator Customer Funders

Information 

Management and 

Data Strategy

Built Asset 

Security 

Management 

Plan

Built Asset 

Security 

Strategy

Built Asset 

Security 

Information 

Requirements

Owner Operator

PAS 1192:5

Security

PAS1192 Information 
Management



PAS1192 Information 
Management

PAS 1192:3

Asset

PAS 1192:2

Project

Models
Requirements to hit

Business Targets

Acknowledgement to BSI standards Ltd

for underlying content.

Day to 

Day Ops

Long Term

Asset Man

Owner Operator

Asset Delivery Supply 

Communit

y

ET

OT

Operations 

Technology

Engineering 

Technology

Sensors

IIoT

Linking Project and 

Operations

Convergence of 

ET/OT/IT and IIoT

Regulator Customer Funders

Information 

Management and 

Data Strategy



Digital Assets and Physical Assets



Asset Information Model AIM

Project Information

Model PIM

Project Information

Model PIM
Project Information

Model PIM

Project Information

Model PIM

IP IP IP IP IP

OT

ET

ETET ET

IIoT



Integrated & Coordinated Information 
ET/OT/IT and IIoT Convergence

OT

ET

IIoT OT

ET

OT

ET

OT



AMP6..…learning digital skills

Delivering 

Capital 

Programmes

Building   Digital 

Capability

Delivering a more 

efficient Digitally 

Enabled Customer 

Service

AMP1-AMP5

AMP6

AMP7

PR19

Employers Information Requirements

Common Data Environment

BIM Execution Plans

Product Data Templates

Asset Information Model

Project Information ModelAssets buried in Projects

Data buried in Documents

Asset DataBIM an Enabler
BIM Value 80% Opex 20% Capex

Reduced Totex

Standard Assets

Reduced Carbon

Safer Capex

Safer Operations

Improved AM



Where is our data?

Cemars

Client CDE/EAM

Candy

100s ‘C’ 

Drives

Dropbox

‘F’ Drive x3

IFS

Sharepoint x3 OneDrive

GIS

ProjectWise x2

OneView

BIM360

Field/Glue

P6

ControlPoint

Others 

Unknown

ERPs 

eg SAP, Ellipse

Drawing 

Management

Corona

GIS

100s ‘C’ 

Drives

100s email 

accounts

100s suppliers

email accounts

‘C’ Drives

Bespoke systems

Suppliers Tiers 1s and JVs WaSCs

Where 

shall I 

put this 

lot?

Document 

Management



Dear Mr Easyjet

please book me……

Email

documents

Primitive email world

Enterprise Systems world

X
Data entry, date, time, locations



Employer’s Information Requirements

Common Data Environment

New Digital Delivery Processes

Digitally Upskilled Workforce

AMP6 Foundations

AMP7 Built on a Solid Base

Digitally Enabled Service



• Equity investment linked to quality business plans. Better asset 
information supports the business plans, asset condition and performance 
data.

• Risk and uncertainty management – flexibility. Better data allows 
scenario modelling in the virtual world.

• Efficiency. Construction cost saving (15-20% Construction 2025), opex
savings through better asset data moving away from reactive O+M.

• Resilience, hard and soft infrastructure. Better modelling to scenario 
plan and also better data to recover from unplanned incidents. 

• Customer engagement. Data and information to inform about incidents, 
show in virtual reality planned activities.

• Greater use of markets > £100m projects. Better asset data knowledge 
gives confidence to constructors and investors.

• Water industry competition. Data about assets supports competition. 



Collaboration for Efficiency

Competition 

within a defined 

environment 



Opportunities for 
Collaboration
• 10 f) Standard Products (not asset standards)

• 10 g) BIM enabled Design for Manufacture & 
Assembly (DfMA)

• 10 e) Standards, Computer Aided Design 
(CAD), 3D Models, Process &  
Instrumentation Diagrams (PID’s) Symbology



Guide with some Practical Steps……

• Understand the Organisational Information Requirements
- Create a data map………..view data as the common thread ET/OT/IIoT

- Asset Information Requirements….WHAT is required, WHY and WHEN 

• Clearly set out Employers Information Requirements
- Standards fit for digital………Asset Tagging eg Uniclass

- Common Data Environment……..data exchange formats eg IFC

• Training……..digital is a change

• Governance………value data



members aim to help deliver

in the Water Sector

BIM - developing data assets in line with 

industry objectives



Jon Rains

Water Sector - Knowledge & Innovation Manager

May 22nd 2017

Automation of commodity design

Beyond Standardisation



Effort

V
a

lu
e

The standardization / automation continuum

Mott MacDonald | Efficiency 

Shared templates

Standard workflows

Artificial intelligence

Automation
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Standards & Innovation

a contradiction ?
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Standards & Innovation

a contradiction ?
• critical design constraints

• collaboration from network effects

• basis for dissemination
ISO Strategic Plan (2011-2015) is :

“ ISO standards promote innovation and provide solutions to address global challenges”
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http://rethinkingtruth.com/wp-content/uploads/2013/12/water.jpg
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Thinking fast and slow
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Core overarching framework for development of technologies / 
solutions

Client portal and 
middleware

BIM by 
default

DCC by 
default

Help change 
happen

CDE by 
default

Core Initiatives for Water

Knowledge 
= Practice

Smart 
Infrastructure

Architecture

Foundations

Development

Standardise

Automate
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Water Practices



DCC

Digital Projects

Success Stories - DCC

DCC

Over 8000 components contained in 

over 2000 parametric objects



• Pumping Station

• TAP – Pipeline Design Automation

• Sheet Piling

• Ground-borne noise and vibration 
predictions

• Retaining Wall
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Augmenting Design Processes with Digital

Success Stories – Digital Design
Digital Projects
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Success Stories – MM Common Data Environment

Workflow option 1

Shared information is seen 

by the entire project team.

Workflow option 2

Information is first shared 

with a subset of the project 

team.

DEVELOP

This is where work in progress information is 

developed by a team before it is shared to others.

ARCHIVE

Information is recorded throughout the workflow which 

automatically creates the project archive.

SHARE

Information here has is checked and then shared 

with other teams.

PUBLISH

Information here has been coordinated, approved and 

authorised.

Digital Projects
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Success Stories – Flood Simulation
Digital Ideas
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Step 1: Standardisation

Design ProcessTask Task Task Task Task Task



Task Task Task
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Step 2: Verified Technology

Task Technology Task Technology Technology Task



Technology TechnologyTechnology
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Step 3: Automation

Task Task Task

Manual

Automated
TechnologyTechnology Task
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1. The idea
Current delivery approach Water 

examples
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Pumping Station



• Market  analysis – how much pipeline in 
the pipeline?

• Review existing processes – where are 
the easy wins with automation and 
standardisation?

• Other tools – What other software is 
available that can be used to design 
pipelines?
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Pipeline – the case
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Pipeline - process

Flow rate

Route 

optimisation

(PROM, 

ArcGIS)

Topographic

al survey / 

existing 

services/GI

Pipeline vertical 

alignment

(e.g

LongsectionVertical

Allignment1)

Pipeline route Air valve / washout 

sizing and location

(e.g Airvalve.xls)

Pipeline internal 

diameter

(e.g. WLC 

analysis/velocity 

calculation)

Pipeline material / 

anchorage

(Decision / 

preference)

Test pressure

(Spreadsheet 

started to be 

developed by M 

Leach)

Steady state 

hydraulic profile / 

pump duty

(LongsecJ.xls) Surge analysis

(WANDA, 

Flowmaster, 

Hammer, 

Pipenet etc.)

Pipeline structural 

design

(multiple BS EN 

1295 spreadsheets) 

Thrust block 

/anchorage design

(multiple thrust 

block spreadsheets)

Pipeline 

drawing 

production

O
p

ti
o

n
e
e
ri

n
g

Tool not currently available on 

BPTL

Tool currently available on BPTL

Information provided by third party

Specialist software required
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Pipeline – proof of concept
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Summary

• Standards for Innovation

• Design Automation is here

• Integration is coming

• Programme review opportunities
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Round table topics

1. Standards – Are any missing and needed ? 

2. Standard products –

• How can BIM enable DfM (Log) A (Oper) ?

• Which Products to develop?

3. Automation – How can we benefit ?

4. Digital Environment – Top 3 things to do



Skills and communications
Educating/upskilling a digitally 
transforming industry

Professor Jason Underwood, University of Salford & Chair (UK) 
BIM Academic Forum

Buildoffsite Water Hub ‘Digital Water: Technological Developments and the 
Water Sector’, London, UK





Serious commitment



BIM Level 2 is here!



“To make Level 2 BIM 

business as usual by 2020”
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Governance Structure



Behaviours4Collaboration

Aim … to enable collaboration by specifying the 

behaviours of collaboration

Factor pairings:

 Trust/Respect

 Silos/T-shaped people

 Openness/Communication

 Common goals/New ways of working

 Leadership/Interpersonal skills



BIM Task Group LOF

Strategic

Management

Operational

/Technical



(UK) BIM Academic Forum





•“To assess the current position 
and issues of BIM education in 
UK HE and provide a mandate 

for future action of BAF”







BIM (flavoured) accreditation



BIM4Education



Professor Jason Underwood

University of Salford

School of the Built Environment

j.underwood@salford.ac.uk

+44(0)161 295 6290

mailto:j.underwood@salford.ac.uk


The future is now



Andrew Zhao

Emerging Technology Strategist

E andrew.zhao@mottmac.com

T @andrewyzhao

W mottmac.com



Digital Transformation

GoDigital



Vision

Be digital by default

GoDigital is about 

changing mindsets and 

behaviours – it’s about 

the way we do things.



Emerging Technology

Digital Innovation



Strategic Technology Areas

70

Data

Analytics

Cloud 

Opportunities

Immersive 

Technologies

Artificial 

Intelligence

Computational 

Design

Additive 

Manufacturing

Sensors Reality 

Capture

Drones Intelligent 

Mobility
Social 

Dynamics



Everything we need to 

disrupt our industry exists 

now.



2000 - 2002



2003



2004



2005



2006



2007



2000 - 20022008



2009



2010



2011



2012



2013



2014



2015



2016



Change happens slowly, 

but arrives quickly.



2000 2017



2000 2017



2000 2017



2000 2017



2000 2017



Intelligent 

Mobility

Artificial 

Intelligence



Immersive 

Technologies



Immersive 

Technologies



So what?



It’s what you do with the 

technology, not the 

technology itself.



2000 2017

Reality 

Capture



Innovation Process

Discover Incubate Upscale Apply

Connecting 

Opportunities 

with Solutions

Testing a 

hypothesis

Getting it to 

work in a 

business

Overcoming 

Barriers

Change

Getting the 

business to 

buy in and 

drive it





Immersive 

Technologies



Thank you
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Digital Water

Technological Developments and the Water Sector


